ZDC Time East_J

h76_zdc_time_east

[ZDC Time west

100

Entries
Mean

1059001
1796

RMS

111.9

h77_zdc_time_west

90000
80000

Entries
Mean

1059001
1744

70000

60000
50000
40000
30000
20000

10000

RMS

113.9

78_zdc_timediff_east_west

s
3500

L
4000

h146_zdc_Vertex_cm

100

Entries
Mean

1059001
-51.39
70.65

RMS

80000 =

70000

Entries
Mean
RMS

1059001
-15.3
20.52

60000
50000 =
40000
30000
20000

10000 =

00 -80 -60 -40 -20 0 20 40 60

zdc_ADC_east_0_general

Entries
Mean
RMS

1059001
3142

NE 1
1000 2000

729.8

1500

ZDC (run 12140052)
Fri May 20 19:40:07 2011

ADC

zdc_ADC_west_0_general

Entries
Mean
RMS

1059001
2751
901.2

10

10

ADC




ZDC East ADC, Sum

2dc_ADC_east_0

10°

10?

ZDC East ADC, Tower 1

2dc_ADC_east_1

Entries 1059001
Mean 3398

RMS 7216

0 500 1000 1500 2000 2500 3000 3500 4000
ADC

ZDC West ADC, Sum

10

ZDC East ADC, Tower 2

zdc_ADC_east_2

Entries 1059001

2| Mean 2742

0 500 1000 1500 2000 2500 3000 3500
ADC

dc_ADC_west_0

10°

Fri

ZDC West ADC, Tower 1

10

ZDC East ADC, Tower 3

dc_ADC_east 3

Entries 1059001

Mean

2300

" |rRMS 816.1

0 500 1000 1500 2000 2500 3000 3500
ADC

dc_ADC_west_1

Entries 1059001

Mean 3642

RMS 719.9

0 500 1000 1500 2000 2500 3000 3500 4000
ADC

10*

ZDC Towers (run 12140052)

May 20 19:40:07 2011

ZDC West ADC, Tower 2

3 H H H H H . |Entries 1059001
104 e e N Mean 7118
E RMS 3882
10°
102 AR AR R RERT AR AR i
(0] SSEEEEREEEE P , ---------- A -
i o e AR LRl un (N | R
0 500 1000 1500 2000 2500 3000 3500

ADC

dc_ADC_west_2

Entries 1059001

7| Mean 2727

805.4

|rms

0 500 1000 1500 2000 2500 3000 3500
ADC

10*

10

ZDC West ADC, Tower 3

dc_ADC_west_3

Entries 1059001

- |Mean 2101

*[rms 802

I3 I
0 500 1000 1500 2000 2500 3000 3500

ADC

N W Y| I

r H H H N N . |Entries 1059001
I e Tttt ' """ 7" Mean 760.4
F RMS 4336
10° E
102:—----. ----- R -E--- [ A
10f----1----- P . ----- HEs | R
1
0 500 1000 1500 2000 2500 3000 3500

ADC



ZDC East ADC, Sum (zoomed) |

dc_ADC_east_0_zoom

ZDC East ADC, Tower 1 (zoomed) |

dc_ADC_east_1_zoom

*| Entries 1059001

- | Mean 4575

RMS 209.6

10

0 100 200 300 400 500 600 700 800
ADC

10

ZDC East ADC, Tower 2 (zoomed) |

dc_ADC_east_2_zoom

Entries 1059001

J|Mean 4574

RMS 2239

0 100 200 300 400 500 600 700 800
ADC

ZDC East ADC, Tower 3 (zoomed) |

dc_ADC_east_3_zoom

Entries 1059001

Mean 435.6

0 100 200 300 400 500 600 700 800
ADC

Entries 1059001

Mean 455

RMS 216.7

0 100 200 300 400 500 600 700 800
ADC

ZDC West ADC, Sum (zoomed) |

ic_ADC_west_0_zoom

le_ADC_west_1_zoom

Entries 1059001

0O 100 200 300 400 500 600 700 800
ADC

ZDC West ADC, Tower 1 (zoomed) |

10

lc_ADC_west_2_zoom

Entries 1059001

| Mean 4525

N RN PR R BT R BT P

0 100 200 300 400 500 600 700 800
ADC

ZDC Towers (zoomed) (run 12140052)

Fri May 20 19:40:07 2011

lc_ADC_west_3_zoom

ZDC West ADC, Tower 2 (zoomed) |

Entries 1059001

* |Mean 416.2

RMS 229.7

ZDC West ADC, Tower 3 (zoomed) |

0 100 200 300 400 500 600 700 800
ADC

Entries 1059001

- | Mean 446.9

RMS 2221

feeebaaaa e P [ P

0 100 200 300 400 500 600 700 800
ADC




ZDC East Corrected ADC, Sum

J2dc_apccon_east 0

ZDC East Corrected ADC, Tower 1

J2de_apCCor_east_1

10?

Entries 1059001
Mean 577.1

RMS 266.7

0 200 400 600

800

(ADC - PED) * Calib

10

10

Entries 1059001
Mean 577.7

RMS 274.9

FEEEPEPRY PP

200 400 600 800
(ADC - PED) * Calib

ZDC East Corrected ADC, Tower 2

J2dc_apccon_east 2

RMS

Mean

Entries 1059001

548

282.4

10

0 200 400 600 800

(ADC - PED) * Calib

ZDC East Corrected ADC, Tower 3

J2dc_apccon_east_3

Entries 1059001

Mean 543.7

RMS 262.4

0 200 400 600

800

(ADC - PED) * Calib

ZDC West Corrected ADC, Sum

J20c_ADCCorr_west_0

_ | Entries 1059001

Mean 582

RMS 260.8

2dc_apccor_west 1

0 200 400 600

800

(ADC - PED) * Calib

ZDC West Corrected ADC, Tower 1 |

Entries 1059001

Mean 572.3

J|rRMs 2774

200 400 600 800
(ADC - PED) * Calib

ZDC Towers Corrected (run 12140052)

Fri May 20 19:40:07 2011

J2dc_apccor_west 2

ZDC West Corrected ADC, Tower 2 |

Mean

RMS

Entries 1059001

521.7

285.1

0 200 400 600 800

(ADC - PED) * Calib

J20c_ADCCorr_west_3

ZDC West Corrected ADC, Tower 3 |

i B R

Entries 1059001

Mean 540

RMS 269.1

|

0 200 400 600 800
(ADC - PED) * Calib



ZDC East+West ADC Sum

zdc_EastWestSum

10*

10°

10

ZDC E+W ADC Sum vs. BBC E+W ADC Sum

pdc_EWSumZDCvsBBC

Entries 1059001

Mean 1587

RMS 331.1

500 1000 1500 2000 2500 3000

Entries 1059001

3000

2500

1500¢

1000¢

Mean x 1.349e+04

Mean y 1587

|RMS x 1.308e+04

“|RMSy 331

N)

N)

0 C
0 10000 20000 30000 40000 50000 60000

ZDC E+W ADC Sum vs. BBC E+W ADC Sum (run 12140052)
Fri May 20 19:40:07 2011



ZDC East TDC, Sum

2dc_TDC_east 0

104 F

ZDC East TDC, Tower 1

2dc_TDC_east_1

Tty [ 77T |entries 1059001

L Mean 1314
3 RMS 1158
3

10° -k R P

2

10°

10

L R |

0 500 1000 1500 2000 2500 3000 3500 4000
TDC

10°F

10

10°

10

ZDC East TDC, Tower 2

zdc_TDC_east 2

Entries 1059001

Mean 1796

111.9

0 500 1000 1500 2000 2500 3000 3500 4000
TDC

dc_TDC_west_0

ZDC West TDC, Sum
10°F

ZDC West TDC, Tower 1

10*

ZDC East TDC, Tower 3

2dc_TDC_east_3

A Entries 1059001
[ Mean 1833
B RMS 131.2

0 500 1000 1500 2000 2500 3000 3500 4000
TDC

2dc_TDC_west_1

Entries 1059001

Mean 1562

0 500 1000 1500 2000 2500 3000 3500 4000
TDC

Fri

ZDC TDC (run 12140052)

May 20 19:40:08 2011

10*

10

ZDC West TDC, Tower 2

10*

10°

10

0

Entries 1059001
Mean 1570

186.9

500 1000 1500 2000 2500 3000 3500 4000
TDC

dc_TDC_west_2

Entries 1059001
Mean 1745

RMS 113.9

0 500 1000 1500 2000 2500 3000 3500 4000
TDC

10*

10

ZDC West TDC, Tower 3

dc_TDC_west_3

Entries 1059001

Mean 1612

RMS 128.4

0 500 1000 1500 2000 2500 3000 3500 4000
TDC

10*

10°

10?

10

0

_| Entries 1059001

Mean 1415

RMS 172.2

500 1000 1500 2000 2500 3000 3500 4000
TDC



ZDC ATDC East (run 12140052)

Fri May 20 19:40:08 2011

| ZDC East ATDC, Sum - Towerl dc_TDCdiff_east_0 ZDC East ATDC, Sum - Tower2 dc_TDCdiff_east_1 ZDC East ATDC, Sum - Tower3 | dc_TDCiff_east_2
105 ------------ [REREEEEEEREEEE Bemeeeneenes +-- - |Entrie 059001 E Entries1059001 r Entries1059001
Mean -482 . B Mean -520.9 10* L P 1 R , .............. i...|Mean -269.1
Y0 ENSRURURNS ISRRRSRUROE SR |rRvs 1564 W0 ens 2247 E : RMS 3299
C ; s
. (100 “SEEECCCTERRE & SEEPTTTLTOIRRFEPPPRRRPICLRRE e 10
10 N
2 —
0 O rerrrrrmns e} 107
10 10 R ALY LR CRLREEL AL RLRERELRERRL SLRRLRRRRRLEE 10
------------------ 1brp--p---e-
< I
-1000 1000 -1000 1000 -1000 1000
ATDC ATDC ATDC
| ZDC East ATDC, Towerl - Tower2 dc_TDCdiff_east_3 ZDC East ATDC, Towerl - Tower3 | dc_TDCdiff_east_4 ZDC East ATDC, Tower2 - Tower3 dc_TDCdiff_east_5
F : : Entries059001 C Entries1059001 L Entries1059001
4_ Mean -38.5 T A P 3 T P Mean 213 104-_ ____________________________________________ Mean  251.9
10 E : RMS  18.32 E RMS 2458 E RMS 22,58
100 e ) P, feee 10° e e 1% e
102 e e 10° AR AL LA LA EES Ak S SRR SRR EE R 102 aRRIEETLIEERECLRTRILRRTEEELY [URE N LR ILERE LRI
0 HRRE F O T IR ' ™ R 0] it AL LR LA RS b b SE V' 7 IR
lE_ iR REEREEEEE M R (T
-1000 -500 0 500 1000 -1000 -1000
ATDC ATDC ATDC




| ZDC West ATDC, Sum - Towerl Alc_TDCdiff_west_0 ZDC West ATDC, Sum - Tower2 dc_TDCdiff_west_1 ZDC West ATDC, Sum - Tower3 | c_TDCdiff_west_2
lO5 E-ccrce LTrrnmeenes prrrrrommeees += 7| Entries059001 r Entries1059001 r . Entries1059001
E Mean -182.3 104:_ Mean 5141 104 e R ............. i |Mean 1367
10t |rRms 2153 E : |RMS 2595 E RMS  30.23
C ]_03 EEEEEEEEEEE S ‘ -------------- 103 E
107 e E : 2
[ N 2|
A | T 107 rrrrrr e 10 E
102 : : : 3 3
T S O S 10 5_ """"""""""""""""""""""""" 10 §_
| SRR TR TR TR Up--emmenees
-1000 1000 1000 -1000 1000
ATDC ATDC ATDC
| ZDC West ATDC, Towerl - Tower2 #ic_TDCdif_west 3 0e_TOCI west4 ZDC West ATDC, Tower2 - Tower3 | H1o_TDCAf_west_5
r : : Entries 059001 C Entries1059001 C : : ! | Entriest059001
104:_ _Mean 131.4 1045_ Mean  319.5 104 :_ Mean 188.5
E : RMS 1854 E RMS 2511 3 RMS 2241
- E 3 I L
103 Eorrre IR 1 ----------- A 10 E_ """"""""" 103 SRARRRCERRERRLAREECEERECREREE ARRE AL AERRERRS SORCRRERLRRD
L , L
102 SRRRRRERCEEE LR LR RERERECEL LER] CRRRRERLE AR RCREERREL O o R 102 SRR LA EAL RS R thbh SRR RFLLR R
0 e HAE LA Rt R Rt ht bbb F O A (R | ' R 0] it AL L LA RS b At | T ARt
1 1
-1000 1000 -1000 1000 -1000 1000
ATDC ATDC ATDC

ZDC ATDC West (run 12140052)
Fri May 20 19:40:08 2011



| ZDC TAC vs. ADC, East Sum JrieADCTDC east 0 | ZDC TAC vs. ADC, East Tower 1 25 ADCTDC_ east 1 | ZDC TAC vs. ADC, East Tower 2 Jude_ADCTDC east 2 | ZDC TAC vs. ADC, East Tower 3 JriepDCTDC east 3

Entries 1059001 Entries 1059001 Entries 1059001
Qooo
&

Entries 1059001
Meanx 2300 g : : : : : Tlveanx 7118

‘| Mean x 3142 Mean x 2742

Meany 1306 Meany 1796

Meany 1833 [P
RMSx  729.8 PR EEE KEETE O Rl REEE = -|RMS X 776

Meany 1570
PR EEE KRR R R EEE »-|rMsx  s161 R Eerr LEET EEEEEEIRPRTE SRR = -|RMs X

RMS y 131.1 B

3500

388.2

RMS y 114.5

S St B et

2500

2000

1500

1000

500

00 500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 2500 3000 3500 1000 1500 2000 2500 3000 3500
ADC ADC ADC ADC
[ zbc TAC vs. ADC, West Sum [ rocree o | [ ZDC TAC vs. ADC, West Tower 1 e ocroc s | | ZDC TAC vs. ADC, West Tower 2 L socroe vz | | ZDC TAC vs. ADC, West Tower 3 o rocroc. ves s

Entries 1059001 Entries 1059001 Entries 1059001 Entries 1059001

9000 Qo001 : : : -
Mean x 2751 Mean x 2727 Mean x 2101 Meanx  760.4

= = 1 . . . B T
Meany 1546 Meany 1746 : : : PR v [Meany 1612 Meany 1415 |6

3500

RMSx 9012 [2 R R AR A AR -|rRMsx  805.4 H h A d H = -|RMs x 802
RMSy 1183 N N N N N . |rRwsy 1136

RMSx 4336
RMSy  171L.7

RMSy 1284

3000 [+ - iurerbee b k] [ 3000 b s e T TR 3000 bk e L T 3000 -+ N

T e R AL IRAEE-LEDE () I-10o] o R R LR SRR ARRRCTARRRAF RRRLEEERE S IR-01o] o SR R R AR ERIRRRTARERF ERRRIARELE (W 10| miRE

2000

1500

1000

500

o

500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500

500 1000 1500 2000 2500 3000 3500
ADC ADC ADC ADC

500 1000 1500 2000 2500 3000 3500

ZDC TDC vs. ADC (run 12140052)
Fri May 20 19:40:08 2011



ZDC Front vs. Back ADC Sum, East

zdc_FrontBackSum_east

JEOOO

- 1 .-E %
S RS HMeanx  199.7
(Q)OO [ b Foleod Meany  425.3
g [ MR Rvsx 3119
800 %

R i

Cowt 1

700 [

600

III:-I-:LII-.I

IIII"I-

500

400 i

300

I-III'!-

200

100

Entries 1059001

Front Sum

ZDC Front vs. Back Sum (run 12140052)
Fri May 20 19:40:09 2011

zdc_FrontBackSum_west

ZDC Front vs. Back ADC Sum, West
1&000 ™ TR R L E T R Lo

SR s e e
=) i\.l i '-',h-l‘:e‘.&-'l l?-:[&;ﬂ‘:n‘uﬁ
oo ek
Q

OO |-vici-

Entries 1059001

Mean x 454.9
Meany 400.2 |,
7] i
RMS x 328.5
RMSy 274.2

7004
600
500 F-i7inielt:
400 .
3001
2001 (AN
100 pEiE AT bl
N S v

e
L g B B
J.I.llllJlIIlIlIJII

L

N

0O 100 200 300 400 500 600 700 800 9001000
Front Sum



ZDC SMD Occupancy, east vert (ADC > PED + 10) | zdcsmd_N_east_vert [[ZDC SMD Occupancy, west vert (ADC > PED + 10) zdcsmd_N_west_vert
T Entries 0 Entries
0 Mean 0
0 0
zdcsmd_N_east_horiz zdcsmd_N_west_horiz
T Entries 0 1 Entries
- Mean 0 Mean 0
0 0
- 1 1 1 1
0 T 2 B
ZDC SMD Amplit zdcsmd_A_east_vert ZDC SMD Amplitude, west vert (ADC > PED + 10) zdcsmd_A_west_vert
T Entries 0 T Entries 0
Mean 0 N N Mean 0
RMS 0
ZDC SMD Amplitude, zdcsmd_A_east_horiz zdcsmd_A_west_horiz
1 — Entries 0 Entries 0
- Mean 0 Mean 0
- 0 0

ZDC SMD (run 12140052)
Fri May 20 19:40:10 2011




[ zDC SMD Raw ADC | zdcsmd _ADC [ zDC SMD Corrected ADC | zdcsmd_ADCCorr
o 2000 - - - Entries 3.388803e+07 | 1 - — - Entries 3.388803e+07
(@) - . Mean x 16.5 S - : . : : : Mean x 16.5
L1800 Frvrre e R e TP PRPET SR Mean y 05 © 1800 f—---r--- T P LR R fresessse-esski---{Meany 0.5
E : RME & 9.233 = = : A RME & 9.233
1600 |-+t i e [ X i-..|RMSy, o ! Q 1600 -y mpr e L R Prspp et RMS,y 0
T 0 1 8 1400 :— """"""""""""""""""""""""" """"""" """""""""""""""""""" 1
E =1 < - : : =
1200 F E 1200 frrrrrrr e LEERE EEEERREEE: termeeaeieanat [EEEEEEEEREEER FREEEER 3
C i 1000 [Fmreeemmeeed e T DR R PP RREEPPPPF FOPPPP ]
1000 £ =1 5 : -
20 S 3 8O0 [ - e e e D RACE T EEPTTPPEPPPEPY FEPPRD 3
O PP Fe 1 BO0 [Emr v m e b e SR B A
0 PN PO 400 o R LR e T EEP R ELRRRD
r . 1 :
200 v veememe e P SRR SRR 200 v remre e TR PP T P TR foeens
b v i Py i [ B 1 ) = N S SR SN INUPTUUS STUEUPT o AN AN
5 10 15 20 25 30 5 10 15 20 25 30
Slat Slat
| ZDC SMD Occupancy (ADC > 100) | pdcsmd_Occupancy | ZDC SMD Corrected Occupancy (ADC > PED + 10) | 4dcsmd_OccupancyCorr
1F T T T T . 1 T T T T T .
£ E : : Entries 0 £ = : : : : . |Entries 0
L R R S Mean 0 0.9 Mean 0
0.8 Fn oot mebte e ............. .............. i...]|RMS 0 08 - RMS 0
o 4 S A S S S e N 07E
] S S PR P O B - 06
] PP Fep 05
S S P S 0.4
o] T TP e PEEy EE PP PP PP P TP PPP PRt RPPPPEPPPPR PEPPPP 03
O LR PP P T PP PETY EEPPPTEE PEPTTEPPPPPR T EEPPPPPEPPPPR PEPPPP 0.2
0.1
0

ZDC SMD Occupancy (run 12140052)
Fri May 20 19:40:10 2011




Max X vs. Y Corrected ADC (east) |

zdcsmd_MaxXYCorr_east

Max Corrected ADC (horiz)

200 - - - - Entries
o : : : Mean x
Co E E i |Meany
C o : : : |RMSX

1059001

150 s dreesmmee e e REERRRIIEEE feeeeeen B

100 i T R —

| TR e

IIII|_|_|,|| IIIIL|,|,|,| IIIOooo

Max X vs.

200

Max Corrected ADC (vert)

zdcsmd_MaxXYCorr_west

200

Max Corrected ADC (horiz)
T

Y Corrected ADC (west)

Entries
Mean x
Meany
RMS x

1059001

o oo o

150 frireesmne e B feeeeeeen Feeee
T N T

st R T

Max Corrected ADC (vert)

zdcsmd_MaxXYCorrRatio_east

P roeenennens P TR P Entries
: : : : Mean

0
0
0

L s s o e
Y73 I SR SR R IR b

02 S SR S IS

Max vert corrected ADC / Max horiz corrected ADC

ZDC SMD Max XY (run 12140052)

Fri May 20 19:40:10 2011

| zdcsmd_MaxXYCorrRatio_west

Py I roeenennens TR Entries
: : : : Mean

0
0
0

L s s s o
Y78 SR SR R e R

02 S N PSS MR

Max vert corrected ADC / Max horiz corrected ADC



ZDC SMD East Vert ADC, strip 1

zdesmd_ADC_1

10°

10

10°

ZDC SMD East Vert ADC, strip 2

zdcsmd_ADC_2

+| Entries 1059001

‘| mean 0.5

0 200 400 600 800 100012001400160018002000
ADC

10

10

10

ZDC SMD East Vert ADC, strip 3

zdcsmd_ADC_3

+|Entries 1059001

+|Mean 0.5

RS 0

200 400 600 800 100012001400160018002000
ADC

o

ZDC SMD East Vert ADC, strip 4

[zdesmd_ADC_4

+|Entries 1059001

-
‘IMean 05

10

10

0 200 400 600 800 100012001400160018002000
ADC

10°

10

10°

+| Entries 1059001

‘| mean 0.5

0 200 400 600 800 100012001400160018002000
ADC

2dcsmd_ADC_5

ZDC SMD East Vert ADC, strip 5

10°

10

104

10°

Fri

zdcsmd_ADC_6

1| Entries 1059001

[ A

i Mean 05

feeeeeeeaaan

0 200 400 600 800 100012001400160018002000
ADC

ZDC SMD East Vert ADC, strip 6

10°

10

10*

10

zdcsmd_ADC_7

+| Entries 1059001

aen

i mean 05

:|rMs 0

T A

0 200 400 600 800 100012001400160018002000
ADC

ZDC SMD ADC East Vert (run 12140052)

May 20 19:40:10 2011

2dcsmd_ADC_8

ZDC SMD East Vert ADC, strip 7

+|Entries 1059001

10°

[ A

i Mean 05

10

feeeeeeeaaan

0 200 400 600 800 100012001400160018002000
ADC

ZDC SMD East Vert ADC, strip 8

10°

1| Entries 1059001

i Mean 05

0 200 400 600 800 100012001400160018002000
ADC




ZDC

SMD East Horiz ADC, strip 1

zdesmd_ADC_1

10°

10

10°

ZDC

SMD East Horiz ADC, strip 2

zdcsmd_ADC_2

+| Entries 1059001

‘| mean 0.5

0 200 400 600 800 100012001400160018002000
ADC

10

10

10

ZDC SMD East Horiz ADC, strip 3

zdcsmd_ADC_3

+|Entries 1059001

+|Mean 0.5

RS 0

0 200 400 600 800 100012001400160018002000
ADC

ZDC

SMD East Horiz ADC, strip 4

[zdesmd_ADC_4

+|Entries 1059001

-
‘IMean 05

10

10

0 200 400 600 800 100012001400160018002000
ADC

10°

10

10°

+| Entries 1059001

‘| mean 0.5

0 200 400 600 800 100012001400160018002000
ADC

ZDC

2dcsmd_ADC_5

10°

10

104

10°

Fri

SMD East Horiz ADC, strip 5

ZDC

zdcsmd_ADC_6

1| Entries 1059001

i Mean 05

0 200 400 600 800 100012001400160018002000
ADC

10°

10

10*

10

SMD East Horiz ADC, strip 6

zdcsmd_ADC_7

+| Entries 1059001

i mean 05

:|rMs 0

0 200 400 600 800 100012001400160018002000
ADC

ZDC SMD ADC East Horiz (run 12140052)

May 20 19:40:10 2011

ZDC SMD East Horiz ADC, strip 7

ZDC

2dcsmd_ADC_8

+|Entries 1059001
5 N
10

i Mean 05

10

0 200 400 600 800 100012001400160018002000
ADC

10°

SMD East Horiz ADC, strip 8

1| Entries 1059001

i Mean 05

0 200 400 600 800 100012001400160018002000
ADC




ZDC SMD West Vert ADC, strip 1
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Spin combination distribution spin
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